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Description 

This invention relates to plastics film and bags 
and sacks made therefrom. 

Plastics bags and sacks, especially those made s 
from polyolefins such as polyethylene, have been 
known for a long time and because of their 
physical properties and low cost have largely 
replaced other materials in a wide variety of end 
uses, especially as dustbin liners and In the w 
packaging of materials such as fertiliser, peat, etc. 
However, despite much research, there have been 
problems in developing a plastics altemative for 
heavy duty paper sacks, especially the multi-ply 
paper sacks, pillow sacks or valve sacks e.g. of the ts 
kind used for packaging some agricultural and 
horticultural products, which has an acceptable 
performance and yet is sufficiently cheap. 

US— A— 4303710 describes a laminar 
thermoplastics film construction comprising a 20 
layer of low density polyethylene bonded to a 
layer of a dissimilar polymer blend comprising 
linear low density polyethylene and high density 
polyethylene. 

EP— A— 109512, published 30 May 1984, 25 
describes in Example 1 a two-layer stretch/cling 
film. The two layers are each formed from linear 
low density polyethylene and one of the layers 
has been modified by the inclusion of polyiso- 
butylene as a tackifying agent 30 

According to the present invention, there is 
provided a thermoplastics bag or sack at least one 
of the walls of which includes first and second 
layers each formed by melt extrusion from a 
synthetic thermoplastics material comprising 35 
ethylene polymer, characterised in that the syn- 
thetic thermoplastics material from which one of 
said layers is formed comprises a blend of linear 
low density ethylene polymer and at least one of 
(a) a second ethylene polymer which has a den- 40 
sity higher than said linear low density ethylene 
polymer and is selected from ethylene homopoly- 
mers and copolymers of ethylene with at least 
one other a-olefin and (b) polypropylene, and the 
other of said layers is formed from a synthetic 4S 
thermoplastics material which is different to that 
from which said one of said layers is formed and 
comprises linear low density ethylene polymer, at 
least one of said layers provides a face of the wall 
and at least a part of the surface of the outer face 50 
of the wall has a surface coefficient of friction 
which is higher than that of the inner face and 
which has been increased fay virtue of at least one 
treatment selected from mechanical treatment of 
the surface, electrical treatment of the surface, 55 
application of a friction-increasing additive to the 
surface and incorporation of a friction-increasing 
additive into the synthetic thermoplastics 
material from which the layer providing said 
surface is formed. qq 

In the simplest form of the bag or sack, the wall 
will have just the two layers but it may consist of 
three or more layers in which case the specified 
two layers preferably provide the two faces of the 



In general both of the walls of the bag or sack 
will have said multi-layer construction but this is 
not essential because the benefit of the Invention 
can still be obtained when only one of the walls is 
so constructed provided that all the sacks (or 
bags) In a stack are arranged with said wall facing 
in the same direction i.e. either with said wall 
being the upper wall or with said wall being the 
underneath wall of all the sacks. 

Although the layers of the wall may be separate 
if desired, they are preferably fused together in 
which case the wall may be formed in a single 
operation e.g. by a process such as coextrusion. 

Thus, the invention also provides a multi-layer 
film for manufacture into bags or sacks compris- 
ing a laminate having at least two layers each of 
which is formed by melt extrusion from a syn- 
thetic thermoplastics material comprising 
ethylene polymer, characterised in that the syn- 
thetic thermoplastics material from which a first 
one of said layers is formed comprises a blend of 
linear low density ethylene polymer and at least 
one of (a) a second ethylene polymer which has a 
density higher than said linear low density 
ethylene polymer and is selected from ethylene 
homopolymers and copolymers of ethylene with 
at least one other a-olefin and (b) polypropylene 
and a second one of said layers is formed from a 
synthetic thermoplastics material which is differ- 
ent to that from which said first of said layers is 
formed and comprises linear low density ethylene 
polymer, at least one of said layers provides a 
face of said film and at least a part of the surface 
of one face has a surface coefficient of friction 
which is higher than that of the other face of the 
film and which has been increased by virtue of at 
least one treatment selected from mechanical 
treatment of the surface, electrical treatment of 
the surface, application of a friction-increasing 
additive to the surface and incorporation of a 
friction-increasing additive into the synthetic 
thermoplastics material from which the layer 
providing said surface is formed. 

The layers forming the laminate may be 
thermally fused together while at least one Is still 
in the heat softened state as a result of being 
melted for extrusion, and preferably the film is 
made by coextrusion. Coextrusion involves 
extruding two or more different plastics layers 
through a common die to produce a multi-layer 
product in a single step. The plastics materials 
forming the layers may be extruded through 
different orifices in the same die, whereby the 
layers are extruded as separate entities and fuse 
together downstream of the die, or they may be 
extruded through the same orifice. 

In its simplest form, the film of the present 
invention will have two layers which will provide 
the respective inner and outer faces of the wall of 
a bag or sack made from the film. However, it may 
contain more than two layers, thus offering the 
opportunity of further varying the physical 
properties of the film and of bags or sacks made 
therefrom. 

The film may be flat film extruded from a slot 
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die but preferably it is tubular film, e.g. produced 
by the blow extrusion process. It Is preferred that 
the surface of the film having the higher surface 
coefficient of friction is provided by one of the two 
specified layers. This layer may be discontinuous 
if desired, e.g. in the form of one or more bands or 
strips. For example, where the film Is tubular film, 
the or each band or strip may be produced in the 
machine direction or at an angle thereto whereby 
a helical pattern is formed. 

Bags and saclcs according to the invention may 
be made from the film with the face having the 
higher surface coefficient of friction providing the 
outer face of the wall of the bag or sack. The bags 
and sacks may be formed from the film in known 
manner and may be of simple sack form or, for 
example, in the form of pillow sacks or valve 
sacks. 

Linear low density ethylene polymer is ethylene 
polymer having a density corresponding to that of 
conventional low density polyethylene, i.e. up to 
about 0.925 g/cm' but which has been manufac- 
tured by a low pressure process employing a 
metal-based catalyst such as a Ziegler, Phillips, 
Union Carbide, Dow or Standard catalyst, and has 
fewer CHs-groups per 1000 carbon atoms than 
conventional low density polyethylene made by 
the high pressure process using a peroxy catalyst. 
In general, linear low density ethylene polymers 
contain a small percentage of a second a-olefin as 
comonomer. Said second a-olefin normally has at 
least 4 carbon atoms. 

In one of the layers, preferably the layer which 
does not provide the outer face of the bag or sack, 
linear low density ethylene polymer is employed 
in admixture with a second polymer. The linear 
low density polymer is preferably a copolymer of 
ethylene and an a-olefin having more than four, 
preferably at least six and most preferably more 
than seven carbon atoms. Particular examples of 
such a-olefins are hexene-1, octene-1, and 
decene-1. The second polymer, which is prefer- 
ably polyethylene or a copolymer of ethylene with 
another a-olefin, has a higher density than the 
linear low density polymer with which it is mixed, 
in general, said second ethylene polymer will 
have a density of at least 0.926 g/cm^ and may be 
selected from so-called medium density poly- 
mers, having a density in the range 0.926—0.940, 
and high density polymers, having a density in 
the range 0.941—0.965 or possibly even higher. 
Preferably it has a density in the range 
0.930—0.945 g/cm^. 

To obtain the optimum combination of 
properties in the bag or sack, especially of punc- 
ture resistance, tear strength, elasticity and 
tensile strength, it is preferred that the blend of 
the two polymers has a density In the range about 
0.914 to about 0.937, more preferably about 0.920 
to about 0.935 and most preferably about 0.923 to 
about 0.930 g/cm^ when determined from the 
following equation: 

p = Ap'' -I- Bp^ 



where p is the density of the blend and p'^ and p^ 
are the densities of the linear low density polymer 
and the other polymer respectively, and A and B 
are the fractions of each of these polymers 
5 employed in the blend. Thus, the higher the 
density of the second polymer, the less of it 
should be used in the blend. 

Alternatively, the second polymer in the blend 
may comprise polypropylene or a mixture of 

w polypropylene and a polyethylene or ethylene/a- 
olefin copolymer having a density greater than 
that of the linear low density ethylene polymer. 
Where polypropylene or said mixture is present 
and the layers are produced In fused form by 

/5 coextrusion, it is preferred that the linear low 
density ethylene polymer forms at least 25% by 
weight of the blend and the polypropylene is 
preferred to form not more than 25%, and more 
preferably not more than 10% by weight, of the 

20 blend. 

If desired, the blend may include minor 
amounts of other compatible polymeric materials 
e.g. low density polyethylene or ethylene copoly- 
mer, e.g. ethylene/vinyl acetate copolymer, 

2S although in general the inclusion of such 
materials is not believed to provide any benefit 
and in amounts greater than about 20—25% of 
the blend, by weight, they may cause curling 
when the layers are produced In fused form by 

30 coextrusion. In any event, any such additional 
polymeric material must be capable of being 
processed at the temperatures required for 
extruding the blends when coextrusion Is 
employed. 

35 The other layer; which is preferably that which 
provides the outer face of the bag or sack, 
comprises linear low density ethylene polymer. 
For best results it is preferred that the density 
thereof is in the range 0.916 to 0.925, more 

40 preferably 0.918 to 0.922 g/cm^ It may also 
include a minor amount of other compatible 
plastics material, e.g. low or high density ethylene 
polymer or copolymer; however no advantage 
seems to be gained thereby. 

45 The increased coefficient of friction of the outer 
face of the sack or bag Is achieved by mechanical 
and/or electrical treatment of the surface, by 
applying a friction-increasing additive such as a 
tackifier and/or a rubbery polymer to the surface 

50 or, preferably, by incorporating such an additive 
in the polymer composition employed in the 
production of the layer providing said outer face. 
However, where an additive is applied or incor- 
porated it is Important that the surface thus 

55 obtained is not sticky to the touch since othenA^lse 
It will interfere with the subsequent processing of 
the layer (or of a multi-layer e.g. coextruded film 
including said layer) e.g. on sack-making 
machinery, will be unpleasant to manhandle and 

60 wilt attract dirt and dust. It is also necessary, 
where the additive is incorporated In the com- 
position, for said additive to be processable at the 
temperature required for extruding the thermo- 
plastics layer in which is it incorporated. Prefer- 

65 ably, the required increase In friction coefficient is 
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achieved by including in the composition from 
which the layer providing the surface is formed a 
polymeric component which has blocking 
properties. Examples of preferred such polymers 
are generally amorphous polymers of olefins s 
having at least three carbon atoms, especially 
isobutylene polymers such as polyisobutylene. 

Surprisingly, having regard to the syrupy 
nature of such polymers, which would be 
expected to result in a surface which would be ro 
sticky to the touch, attract dust, and impossible to 
handle on automatic machinery, particularly good 
results are obtained using isobutylene polymers 
having a molecular weight (polyethylene 
equivalent) in the range of about 500 to a few rs 
thousand, e.g. up to about 3000 or 5000. 

Satisfactory results are obtained from the 
polymer at concentrations of no more than a few 
per cent by weight For example, the preferred 
isobutylene polymer may be employed In zo 
amounts of 0.5 to 10%, preferably 1 to 8%, more 
preferably 2 to 6% and most preferably 2.5 to 5%, 
by weight based on the thermoplastics material 
forming the layer in which the additive polymer is 
incorporated. 25 

Preferably, the additive is employed in an 
amount to obtain a coefficient of friction, deter- 
mined by ASTM test ED—1894 (static test), of at 
least 0,8, preferably at least 0.85 and most prefer- 
ably at least 0.87, 30 

While the polymer compositions employed to 
form the two layers may also contain other 
additives conventionally employed with ethylene 
polymers, e.g. pigments, antioxidants and u.v. 
stabilisers, it is particularly advantageous where 35 
one of said layers provides the inner face of the 
bag or sack for the composition employed for that 
layer to include a slip additive so as to reduce the 
surface coefficient of friction, as measured by 
ASTM D— 1 894 (static test), preferably to less than 40 
0.5, more preferably less than 0.3. The bags and 
sacks thereby obtained are easier to fill. 

In one embodiment of the invention, which is 
particularly desirable where the bags or sacks are 
to hold living horticultural produce, e.g. seeds, 4S 
bulbs or corms, at least one of the layers of the 
wall contains an infra-red and/or ultra-violet 
absorber, e.g. carbon black, to inhibit premature 
sprouting- Preferably, the inner layer (or, where 
the bag or sack comprises more than two layers, so 
an inner layer) is thus modified, thereby permit- 
ting the outer layer to be distinctively coloured 
e.g. for identification purposes or for appearance. 

While it has been found that the bag or sack of 
the invention may be stitched using essentially 55 
the same automatic equivalent as is conven- 
tionally used with paper sacks it may be found 
advantageous to coat the area of the outer face of 
the wall to be contacted by stitching or automatic 
bag handling machinery e.g. the shoe of a 60 
sewingmachine, with a band of material having a 
lower coefficent of friction than said outer face. 
The coating may be applied to the bag or sack or 
to the appropriate face of a film from which the 
bag or sack is to be formed. One convenient es 
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method of achieving this is to coat the area in 
question with a band of printing ink since this 
may be done simultaneously with the printing of 
any desired legend on the face of the bag, sack or 
film. 

Bags and sacks according to the invention 
exhibit a combination of puncture resistance, tear 
strength, burst strength, tensile strength and low- 
slip outer surface that enables them to be 
employed as acceptable substitutes for heavy 
duty paper sacks including multi-ply sacks and 
provides them with a stacking capability which 
can exceed that of the paper sacks. Particularly 
good results are obtained when the bags or sacks 
are made from the multi-layer film of the inven- 
tion, especially when the film has been produced 
by coextrusion. Such bags and sacks stack better 
than paper sacks and have higher resistance to 
water penetration, improved printability and 
better inhibition of the germination of seed pro- 
ducts packed in them; can be stitched like paper 
sacks or heated sealed, and can be stored outside. 
The bags and sacks or the films employed in 
their production may be microperforated in 
known manner e.g. for applications where other- 
wise the materials stored in them would sweat. 
They may also be provided with liners, if desired, 
and the liners may be plastics or some other 
material e.g. paper. 

The overall thickness of the wall of the bag or 
sack and the ratios of the thicknesses of the 
individual layers may be chosen in accordance 
with the intended end-use. In general, the overall 
wall thickness will be in the range 25 to 200 ^im 
with thicknesses of at least 140—150 |im 
generally being required for heavy duty use. The 
ratios of thicknesses of the layers formed from the 
linear low density polymer and the layer formed 
from the blend will generally lie in the range 25:75 
to 50:50 with the higher values for the first 
mentioned layer within this range being preferred 
for the thinner overall wall thicknesses. 

By way of particular Example, black sacks were 
made from tubular film having an overall thick- 
ness of about 150 \im and formed by the blow co- 
extrusion of a first composition which contained a 
slip agent and carbon black and the polymeric 
component of which comprised a blend having a 
density (calculated as described herein) of 0.9245 
and comprising 25% by weight of an ethylene 
copolymer containing about 1.2 mole % hexene- 
1, having a density of 0.938 and marketed by 
Petrofina as FINA HR 501 and 75% by weight of a 
linear low density ethylene copolymer containing 
abut 3 mole % octene-1, having a density of 0.920 
and marketed by Dow Chemicals as DOWLEX 
2045, which composition formed the inner layer 
of the tube; and a second composition the 
polymeric component of which was marketed by 
UNIFOS as UNIFOS 8006 and comprised a blend 
of (a) a linear low density ethylene copolymer 
containing about a mole % of butene-1 and (b) 
about 4% by weight of isobutylene polymer 
having a molecular weight (polyethylene 
equivalent) In the region of about 1000 to 2000 
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and a broad molecular weight spread of from 
about 300 to 3000, which composition fomied the 
outer layer with a thickness of about 38 pm. The 
sacks were found to be suitable as replacements 
for multi-ply paper sacks for the packaging of e.g. 
fertiliser and seeds In 25 kg loads. ("FINA", 
"DOWLEX" and "UNIFOS" may be registered 
trade marks in one or more of the designated 
states). 

In order to obtain a sack having similar 
properties of bursting strength, yield strength and 
tear-resistance from low density polyethylene, it 
was found necessary for the sack to have a wall 
thickness of 200—250 |im; i.e. requiring 33% 
increase or more in the material required. More- 
over, the surface of the conventional sack had a 
coefficient of friction of about 0.5 to 0.6 whereas 
in sacks made in accordance with the present 
invention, the value for the outer surface was 
about 0.85 to 0.87, giving much improved stacka- 
bility. The coefficient of friction of the inner 
surface, on the other hand, was below 0.5, 
thereby facilitating filling of the sack. 

A 1.02 m X 1.22 m (40" x 48") pallet was loaded 
with 1 tonne of produce packed into 40 sacks 
stacked in 8 layers of 5 sacks per layer. Using the 
sacks of the invention, the stack was still stable 
after tipping the pallet about one of its 1.22 m 
(48") edges until the opposite edge was more than 
51 cm (20^) off the ground. When low density 
polyethylene sacks were used, the stack collapsed 
before a tipping height of 43 cm (17") and usually 
substantially less than 43 cm (17"), could be 
achieved. 

There was no evidence of deterioration of the 
frictional properties or of stickiness developing in 
the surface of the sacks of the invention even after 
several months storage. 

A method of forming a valve bag in accordance 
with the invention is now described with the aid 
of the accompanying drawings in which 

Figure 1 is an elevational view of a bag made 
from a single ply of film, 

Figure 2 is a sectional view along line A— A of 
Rgure 1, 

Rgure 3 shows a modification of the bag of 
Figure 2, 

Figure 4 is a view corresponding to that of 
Figure 2 but of a different form of bag, and 

Figure 5 is a view corresponding to that of 
Figure 2 of a bag similar in construction to that of 
Figures 1 and 2 but formed from two separate 
plies. 

Referring to Rgures 1 and 2, the bag 2 has a 
two-ply back wall 10 and a front wall made of two- 
ply partially overlapping panels 12 and 14 which 
are integral with the back wall whereby to form 
therewith a flattened two-ply tube which is closed 
at both ends by transverse seals 16 and 18. Panel 
14 lies beneath panel 12 in the area of overlap and 
the free edge of its inner ply 20 projects a short 
distance beyond the free edge of its outer ply 22. 
A seal 24 unites both plies of panel 14 with the 
two plies of panel 12 and a seal 26 unites the 
projecting end of ply 20 with the two plies of 



panel 12. The portion left unsealed in the 
common area of overlap at the top end of the bag 
forms a tubular valve sleeve which is delineated 
by the top ends of seals 24 and 26 together with 
5 seals 28. The projecting end portion of inner ply 
20 acts as a closing flap when the bag has been 
niled. 

It will be understood that in an alternative 
embodiment, outer ply 22 may project beyond 

w inner ply 20. Furthermore, seal 26 is not essential 
and seals 28 may be replaced by a continuous 
seal. In yet another embodiment, illustrated in 
Rgure 4, outer ply 22 can extend over panel 12 
instead of beneath it; in other words the portion 

75 of panel 12 which overlaps panel 14 lies between 
plies 20 and 22. 

The bag is formed by folding and sealing a flat 
film or folded slit tubular film only part of the 
width of which is provided, over at least a part of 

20 one surface thereof, with a face having a higher 
surface coefficient of friction than the other face 
of the film, said part of the width being that which 
provides the external faces of the walls of th6 bag. 
That part of the width of the film which provides 

25 the inner surfaces of the bag is not provided with 
such a face. Thus, in the embodiment illustrated 
in Figures 1 and 2 the bag is formed from a film 
which comprises a first layer 30 which is one of 
the two specified layers of this invention, and a 

30 second layer 32 which is the other of the two 
specified layers of the invention and is in the form 
of a band which covers that part of the width of 
said first layer which provides the external faces 
of walls 10, 12 and 14 of the bag. This band is 

35 formed from a composition containing an 
additive such as isobutylene polymer which 
increases the surface coefficient of friction of the 
layer. Preferably said first layer 30 is formed from 
the polymer blend. 

40 Not all of the width of the first layer which 
provides the external faces of the bag need be 
provided with said face of higher surface friction 
coefficient. For example, as illustrated in Figure 3, 
said face may comprise two separate bands 32A 

45 and 32B of the second layer 32, which bands 
provide the external faces of panels 10 and 12, 
respectively. 

In the embodiment illustrated in Figure 5, the 
bag of Figures 1 and 2 is formed instead from two 

50 plies 40 and 42 at least the outer ply 40 being a 
multilayer film of this invention with first layer 30 
and second layer 32 with the outwardly facing 
surface being the surface with the higher 
coefficient of friction. The inner ply 42 may com- 

55 prise the same film, in which case the surface 
having the lower coefficient of friction preferably 
faces inwards whereby to form the inner face of 
the bag, or, as shown in Figure 5, it may comprise 
a different film provided it can be sealed, e.g. by 

60 heat sealing, to the outer ply 40. 

Claims 

1. A thermoplastic bag or sack at least one of 
65 the walls of which includes first and second layers 
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each formed by melt extrusion from a synthetic 
thermoplastics material comprising ethylene 
polymer, characterised in that 

the synthetic thermoplastics material from 
which one of said layers is formed comprises a 5 
blend of linear low density ethylene polymer and 
at least one of 

(a) a second ethylene polymer which has a 
density higher than said linear low density 
ethylene polymer and is selected from ethylene lo 
homopolymers and copolymers of ethylene with 

at least one other c-olefin and 

(b) polypropylene, and 

the other of said layers is formed from a 
synthetic thermoplastics material which is differ- ts 
ent to that from which said one of said layers is 
formed and comprises linear low density ethylene 
polymer; 

at least one of said layers provides a face of the 
wall and at least a part of the surface of the outer 20 
face of the wall has a surface coefficient of friction 
which is higher than that of the inner face and 
which has been increased by virtue of at least one 
treatment selected from mechanical treatment of 
the surface, electrical treatment of the surface, 25 
application of a friction-increasing additive to the 
surface and incorporation of a friction-increasing 
additive into the synthetic thermoplastics 
material from which the layer providing said 
surface is formed. 30 

2. A bag or sack as claimed in claim 1 in which 
the layers of the wall are fused together. 

3. A bag or sack as claimed in claim 2 in which 
the wall is formed from coextruded plastics film. 

4. A bag or sack as claimed in any one of claims 3S 
1 to 3 in which said other of said layers is the 
outer layer. 

5. A bag or sack as claimed in any one of claims 
1 to 4 in which said linear low density ethylene 
polymer of said other of said layers has a density 40 
in the range 0.916 to 0.925 g/cm*. 

6. A bag or sack as claimed in any one of claims 
1 to 4 in which said linear low density ethylene 
polymer of said other of said layers has a density 

in the range 0.918 to 0.922 g/cm'. 45 

7. A bag or sack as claimed in any one of claims 
1 to 6 in which the coefficient of friction of the 
outer face of the wall is at least 0.8 as determined 
by ASTM [>— 1894 (static test). 

8. A bag or sack as claimed in claim 7 in which 50 
the coefficient of friction of the outer face of the 

wall is at least 0.85. 

9. A bag or sack as claimed in claim 8 in which 
the coefficient of friction of the outer face of the 

wall is at least 0.87. ' 55 

10. A bag or sack as claimed in any one of 
claims 1 to 9 in which said one of said layers 
forms the innermost layer. 

11. A bag or sack as claimed in any one of 
claims 1 to 10 in which the linear low density so 
ethylene polymer employed in the blend is a 
copolymer of ethylene and an o-olefin having 
more than 4 carbon atoms. 

12. A bag or sack as claimed in any one of 
claims 1 to 1 1 in which the blend comprises linear 55 
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low density ethylene polymer and a second 
ethylene polymer which has a higher density, 

13. A bag or sack as claimed in claim 12 in 
which said second polymer has a density in the 
range 0.930 to 0.935 g/cm'. 

14. A bag or sack as claimed in claim 11, 12 or 
13 in which the blend has a density in the range of 
about 0.914 to about 0.937 g/cm^ 

15. A bag or sack as claimed In claim 14 in 
which the blend has a density in the range of 
about 0.920 to about 0.935 g/cm^ 

16. A bag or sack as claimed in claim 15 in 
which the blend has a density in the range of 
about 0.923 to about 0,930 g/cm^ 

17. A bag or sack as claimed in any one of 
claims 1 to 16 in which the inner face of the wall 
has a coefficient of friction, as determined by 
ASTM D— 1894 (static test) of less than 0.5. 

18. A bag or sack as claimed in any one of 
claims 1 to 17 which is a valve bag. 

19. A multi-layer film for manufacture into bags 
or sacks comprising a laminate having at least 
two layers each of which is formed by melt 
extrusion from a synthetic thermoplastics 
material comprising ethylene polymer, charac- 
terised in that 

the synthetic thermoplastics material from 
which a first one of said layers is formed com- 
prises a blend of linear low density ethylene 
polymer and at least one of 

(a) a second ethylene polymer which has a 
density higher than said linear low density 
ethylene polymer and is selected from ethylene 
homopolymers and copolymers of ethylene with 
at least one other a-olefin and 

(b) polypropylene and 

a second one of said layers is formed from a 
synthetic thermoplastics material which is differ- 
ent to that from which said first of said layers is 
formed and comprises linear low density ethylene 
polymer; 

at least one of said layers provides a face of said 
film and at least a part of the surface of one face 
has a surface coefficient of friction which is higher 
than that of the other face of the film and which 
has been increased by virtue of at least one 
treatment selected from mechanical treatment of 
the surface, electrical treatment of the surface, 
application of a friction-increasing additive to the 
surface and Incorporation of a friction-increasing 
additive into the synthetic thermoplastics 
material from which the layer providing said 
surface is formed. 

20. A multi-layer film as claimed in claim 19 
which has been formed by coextrusion. 

2*1. A multi-layer film as claimed in claim 20 
which has been formed by blow-extrusion. 

22. A multi-layer film as claimed in any one of 
claims 19 to 21 wherein said first and second 
layers provide the faces of the film, 

23. A multi-layer film as claimed in any one of 
claims 19 to 22 wherein in said second one of said 
layers the linear low density ethylene polymer 
has a density as specified in claim 5 or claim 6. 

24. A multi-layer film as claimed in any one of 
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claims 19 to 23 in which said second one of 
said layers provides the face of the film having 
the higher surface coefficient of friction. 

25. A multi-layer film as claimed in claim 24 
in which said coefficient of friction is as 
specified in any one of claims 7 to 9. 

26. A multi-layer film as claimed in any one 
of claims 19 to 25 in which the blend is as 
defined in any one of claims 11 to 16. 

27. A multi-layer film as claimed in claim 24, 
claim 25 or claim 26 in which the layer which 
comprises said blend forms the face of the film 
having the lower surface coefficient of friction. 

Patentanspruche 

1. Sack Oder Tasche aus thermoplastischem 
Material wobei zumindest efne Wand eine erste 
und zweite Schicht enthalt die durch Schmetz- 
extrudieren aus einem synthetischen, thermo- 
plastischen Material, das Ethylenpolymer ent- 
halt gebildet wird dadurch gekennzeichnet, dal^ 
das synthetische thermoplastische Material aus 
dem eine der Schichten gebildet wird, eine 
Mischung enthalt, die aus einem linearen 
Ethylenpolymer niedriger Dichte und zumindest 
einem Bestandteii von 

a) einem zweiten Ethylenpolymer, das eine 
hdhere Dichte als das lineare Ethylenpolymer 
niedriger Dichte besitzt und aus Ethylenhomo- 
polymeren und Copolymeren von Ethylen mit 
zumindest einem anderen c-Olefin und 

b) Polypropylen ausgewahit ist, besteht und 
die andere der Schichten aus einem synthetl- 
schen, thermoplastischen Material, das von 
dem aus dem die eine dieser Schichten gebil- 
det wird^ verschieden ist und ein lineares 
Ethylenpolymer niedriger Dichte enthalt; 

wobei zumindest eine der Schichten eine 
Wand-aulSenseite ergibt und zumindest ein Teil 
der Oberflache der auBeren Oberfidche der 
Wand eine Oberflachenreibungskoeffizienten 
besitzt, der hdher ist als jener der inneren 
Oberfldche und der mittels zumindest einer 
Behandlung ausgewahit aus einer mechani- 
schen Behandlung der OberflSche, elektrischen 
Behandlung der Oberflache, Aufbringen eines 
reibungserhohenden Zusatzstoffes auf die Ober- 
flache und Beimengung eines reibungserhohen- 
den Zusatzstoffes zum synthetischen thermopla- 
stischen Material aus dem die Schicht, die 
diese Oberflache ergibt, gebildet wird, erhoht 
wurde. 

2. Sack Oder Tasche nach Anspruch 1 worin 
die Schichten der Wand miteinander ver- 
schmolzen werden. 

3. Sack Oder Tasche nach Anspruch 2 worin 
die Wand durch eine coextrudierte Kunststoffo- 
lie gebildet wird. 

4. Sack Oder Tasche nach einem der Anspru- 
che 1 bis 3 worin die andere Schicht der 
Schichten die auBere Schicht ist. 

5. Sack Oder Tasche nach einem der Anspru- 
che 1 bis 4 worin das lineare Ethylenpolymer 
niedriger Dichte der anderen Schicht dieser 



Schichten eine Dichte im Bereich von 0,916 bis 
0,925 g/cm^ aufweist 

6. Sack Oder Tasche nach einem der Anspru- 
cha 1 bis 4 worin das lineare Ethylenpolymer 

5 niedriger Dichte der anderen der Schichten eine 
Dichte im Bereich von 0,918 bis 0,922 g/cm^ 
aufweist. 

7. Sack Oder Tasche nach einem der Anspru- 
che 1 bis 6 worin der Reibungskoeffizient der 

w auBeren Oberflache der Wand mindestens 0,8, 
gemessen durch ASTM D— 1894 (statischer 
Test), betragt. 

8. Sack Oder Tasche nach Anspruch 7 worin 
der Reibungskoeffizient der auBeren Oberflache 

15 der Wand mindestens 0,85 betragt 

9. Sack Oder Tasche nach Anspruch 8 worin 
der Reibungskoeffizient der auSeren Oberflache 
der Wand mindestens 0,87 betragt. 

10. Sack der Tasche nach einem der Anspru- 
20 che 1 bis 9 worin die eine der Schichten die 

innerste Schicht bildet. 

11. Sack Oder Tasche nach einem der 
Anspruche 1 bis 10 worin das lineare Ethylen- 
polymer niedriger Dichte das in der Mischung 

25 verwendet wird, ein Copolymer von Ethylen 
und einem a-Olefin mit mehr als 4 Kohlenstof- 
fatomen ist. 

12. Sack Oder Tasche nach einem der 
Anspruche 1 bis 11 worin die Mischung ein 

30 lineares Ethylenpolymer niedriger Dichte und 
ein zweites Ethylenpolymer mit einer hoheren 
Dichte enthalt. 

13. Sack Oder Tasche nach Anspruch 12 
worin das zweite Polymer eine Dichte im 

35 Bereich von 0,930 bis 0,935 g/cm^ aufweist. 

14. Sack Oder Tasche nach Anspruch 11, 12 
Oder 13 worin die Mischung eine Dichte im 
Bereich von etwa 0,914 bis etwa 0,937 g/cm^ 
aufweist. 

40 15. Sack Oder Tasche nach Anspruch 14 
worin die Mischung eine Dichte im Bereich von 
etwa 0,920 bis etwa 0,935 g/cm^ aufweist. 

16. Sack Oder Tasche nach Anspruch 15 
worin die Mischung eine Dichte im Bereich von 

45 etwa 0,923 bis etwa 0,930 g/cm^ aufweist 

17. Sack Oder Tasche nach einem der 
Anspruche 1 bis 16 worin die innere Oberflache 
der Wand einen Retbungskoeffizienten, 
bestimmt mit ASTM D— 1894 (statischer Test), 

50 von weniger als 0,5 aufweist 

18. Sack Oder Tasche nach einem der 
Anspruche 1 bis 17 welche ein Ventilbeutel ist. 

19. Mehrschichtfolie zur Herstellung von 
Sacken oder Taschen enthaltend ein Laminat 

55 das zumindest zwei Schichten aufweist, wobei 
jede Schicht durch Schmetzextrudierung aus 
einem synthetischen, thermoplastischen Mate- 
rial, das Ethylenpolymer enthalt, hergestellt 
wird, dadurch gekennzeichnet, daB das synthe- 

60 tische, thermoplastische Material aus dem eine 
erste dieser Schichten hergestellt wird, eine 
Mischung aus einem linearen Ethylenpolymer 
niedriger Dichte und mindestens einem 
Bestandteii von 

65 a) einem zweiten Ethylenpolymer, das eine 
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hdhere Dichte als das Imeare Ethylenpolymer 
niedriger Dichte besitzt und aus Ethylenhomo- 
polymeren und Copolymeren von Ethylen mit 
zumindest einem anderen a*Olefin und 
b) Polypropylen ausgewahit ist, besteht und 
eine zweite Schicht aus einem synthetischen, 
thermoplastischen Material, das von dem aus 
dem die erne dieser Schichten gebildet wird, 
verschieden ist und ein lineares Ethylenpolymer 
niedriger Dichte enthalt, gebildet wird; 

wobei zumindest eine der Schichten eine 
WandauGenseite ergibt und zumindest ein Teit 
der Oberflache der auQeren Oberflache der Wand 
einen Oberflachenreibungskoeffizienten besitzt, 
der hoher Ist als jener der inneren Oberflache und 
der mittels zumindest etner Behandlung ausge- 
wahit aus einer mechanischen Behandlung der 
Oberflache, elefctrischen Behandlung der Oberfla- 
che, Aufbringen eines reibungserhohenden 
Zusatzstoffes auf die Oberflache und Beimengung 
eines reibungserhohenden Zusatzstoffes zum 
synthetischen thermoplastischen Material aus 
dem die Schicht, die diese Oberflache ergibt, 
gebildet wird, erhoht wurde. 

20. Mehrschichtfolie nach Anspruch 19 die 
durch Coextrusion hergestellt wurde. 

21. Mehrschichtfolie nach Anspruch 20 die 
durch Blasextrusion hergestellt wurde. 

22. Mehrschichtfolie nach einem der Anspruche 
19 bis 21 worin die ersten und zweiten Schichten 
die Oberflache der Folie ergeben. 

23. Mehrschichtfolie nach einem der Anspruche 
19 bis 22 worin in der zweiten der Schichten das 
lineare Ethylenpolymer niedriger Dichte eine 
Dichte, wie in Anspruch 5 Oder 6 spezifiziert, 
aufweist. 

24. Mehrschichtfolie nach einem der Anspruche 
19 bis 23 worin die zweite der Schichten die 
Oberflache der Folie mit dem hoheren 
Oberflachenreibungskoeffizienten ergibt. 

25. Mehrschichtfolie nach Anspruch 24 worin 
der Reibungskoeffizient den in einem der 
Anspruche 7 bis 9 spezifizierten Wert aufweist. 

26. Mehrschichtfolie nach einem der Anspruche 
19 bis 25 worin die Mischung, wie in einem der 
Anspruche 11 bis 16 definiert, voriiegt. 

27. Mehrschichtfolie nach Anspruch 24, 25 oder 
26 worin die Schicht, die die Mischung enthalt, 
die Oberflache der Folie bildet, die den niedrige- 
ren Oberflachenreibungskoeffizient aufweist 

Revendications 

1. Sac ou poche en matiere thermoplastique 
dont Tune des parois au moins comprend une 
premiere couche et une seconde couche formees 
chacune -par extrusion a I'etat fondu d'une 
matiere thermoplastique synthetique comprenant 
un polymere d'ethylene, caracterise en ce que la 
matiere thermoplastique de synthase a partir de 
laquelle Tune des couches est formee, comprend 
un melange de polymere d'ethylene lineaire 
basse density et d'au moins un polymere parmi, 

a) un second polymere d'ethylene qui a une 
densite superieure d celle du polymere d'ethylene 



lineaire basse densit6 et est choisi parmi des 
homopolymeres d'ethylene et des copolymdres 
d'ethylene avec au moins une autre a-olefine et, 
b) un polypropylene, et 

5 I'autre desdites couches est formee e partir 
d'une matiere thermoplastique de synthese qui 
est differente de celle a partir de laquelle I'une des 
couches est formee et comprend un polymere 
d'ethylene lineaire basse densite' I'une au moins 

to desdites couches fournit une face de la paroi et 
une partie au moins de la surface de la face 
exterieure de la paroi a un coefficient de frotte- 
ment de surface qui est superieur a celui de la 
face interieure et qui a ete augmente grace a au 

15 moins un traitement choisi parmi un traitement 
mecanique de la surface, un traitement electrique 
de la surface, Tapplication d'un additif augmen- 
tant le frottement sur la surface et I'incorporation 
d'un additif augmentant le frottement dans la 

20 matiere thermoplastique de synthese a partir de 
laquelle fa couche fournissant cette surface est 
formee. 

2. Sac ou poche suivant la revendication 1, dans 
leque! les couches de la paroi sont reunies par 

25 fusion. 

3. Sacou poche suivant la revendication 2, dans 
lequel la paroi est formee h partir d'un film de 
matiere plastique coextrude. 

4. Sac ou poche suivant I'une quelconque des 
30 revendications 1^3, dans lequel I'autre desdites 

couches est la couche exterieure. 

5. Sac ou poche suivant I'une quelconque des 
revendications 1 k 4, dans lequel ledit polymere 
d'ethylene Iin6aire basse densite de I'autre des- 

35 dites couches a une densite dans la gamme de 
0,916 e 0,925 g/cm^ 

6. Sac ou poche suivant I'une quelconque des 
revendications 1^4, dans lequel ledit polymere 
d'ethylene lineaire basse densite de I'autre des- 

40 dites couches a une densite dans la gamme de 
0,918 a 0,922 g/cm^ 

7. Sac ou poche suivant I'une quelconque des 
revendications 1 e 6, dans lequel le coefficient de 
frottement de la face exterieure de la paroi est 

45 d'au moins 0,8, tel qu'il est determine par la 
norma ASTM D— 1894 (test statique). 

8. Sac ou poche suivant la revendication 7 dans 
lequel le coefficient de frottement de la face 
exterieure de la paroi est d'au moins 0,85. 

so 9. Sac ou poche suivant la revendication 8, dans 
lequel le coefficient de frottement de la face 
exterieure de la paroi est d'au moins 0,87. 

10. Sac ou poche suivant I'une quelconque des 
revendications 1 a 9, dans lequel I'une desdites 

55 couches forme la couche la plus a I'interieur. 

11. Sac ou poche suivant I'une quelconque des 
revendications 1 e 10, dans lequel le polymere 
d'ethylene lineaire basse densite employe dans le 
melange est un copolymere d'ethylene et d'une a- 

€0 olefine ayant plus de 4 atomes de carbone. 

12. Sac ou poche suivant I'une quelconque des 
revendications 1 e 11, dans lequel le melange 
comprend un polymere d'ethylene lineaire basse 
densite et un second polymere d'ethylene qui a 

65 une densite superieure. 



8 



15 



0 095 299 



16 



13. Sac ou poche suivant la revendication 12, 
dans lequel ledit second polym^re a una density 
dans ia ganrtme de 0,930 d 0,935 g/cm^ 

14. Sac ou poche suivant la revendication 11,12 
ou 13, dans lequel le melange a une desntid dans 
le gamnne d'environ 0,914 k 0,937 g/cm^ 

15. Sac ou poche suivant la revendication 14, 
dans lequel le melange a une density dans la 
gamme d'environ 0,920 d 0,935 g/cm^ 

16. Sac ou poche suivant la revendication 15, 
dans lequel le melange a une density dans la 
gamme d'environ 0,923 k 0,930 g/cm^ 

17. Sac ou poche suivant I'une quelconque des 
revendications 1 ^ 16, dans lequel la face int6- 
rieure de la parol a un coefficient de frottement, 
tel que determine par la norme ASTM D— 1894 
(test statique), inferieur k 0,5. 

18. Sac ou poche suivant I'une quelconque des 
revendications 1 a 17, qui est un sac k valve. 

19. Film a plusieurs couches pour la fabrication 
de sacs ou de poches, comprenant un feuiltete 
ayant au moins deux couches qui sont formees 
chacune par extrusion k Tetat fondu d'une 
matidre thermoplastique synth^tique comprenant 
un polym^re d'^thyldne, caractdrisd en ce que la 
matidre thermoplastique de synthase k partir de 
laquelle I'une des couches est formee, comprend 
un melange de polymdre d'dthyl^ne lineaire 
basse density et d'au moins un polymere parmi, 

a) un second polymere d'^thylene qui a une 
densite supdrteure k celle du polymere d'ethylene 
lindaire basse density et est choisi parmi des 
homopolymeres d'§thyl§ne et des copolymdres 
d'6thyldne avec au moins une autre a-olefine, et 

b) un polypropylene, et 

une seconde desdites couches est formee k 
partir d'une mati^re thermoplastique de synthase 
qui est diff^rente de celle k partir de laquelle la 
premiere de ces couches est formee et comprend 
un polym§re d'4thyldne lineaire basse densite; 
I'une au moins desdites couches fournit une face 
du film et une partie au moins de la surface d'une 
face a un coefficient de frottement de surface qui 



est sup^rieur a celui de I'autre face du film et qui a 
ktk augment^ grace k un moins un traitement 
choisi parmi un traitement mecanique de la sur- 
face, un traitement etectrique de la surface, Tap- 

5 plication d'un additif augmentant le frottement 
sur la surface et I'incorporation d'un additif aug- 
mentant le frottement dans la matidre thermo- 
plastique de synthese a partir de laquelle la 
couche fournissant cette surface est form§e. 

10 20. Film a plusieurs couches suivant la revendi- 
cation 19 qui a 6t6 formd par coextrusion. 

21. Rim k plusieurs couches suivant la revendi- 
cation 20, qui a ete forme par extrusion avec 
soufflage. 

ts 22. Rim k plusieurs couches suivant Tune quel- 
conque des revendications 19 S 21, dans lequel 
lesdites premiere et seconde couches foumissent 
les faces du film. 
23. Film a plusieurs couches suivant Tunequel- 

20 conque des revendications 19 a 22, dans lequel 
dans ladite secondes desdites couches, le poly- 
mere d'ethylene lineaire basse density a une 
densite telle que specifiee dans la revendication 5 
ou la revendication 6. 

25 24. Film k plusieurs couches suivant I'une quel- 
conque des revendications 19 a 23, dans lequel 
ladite seconde desdites couches fournit la face du 
film ayant le coefficient de frottement de surface 
le plus eievd. 

30 25. Film k plusieurs couches suivant la revendi- 
cation 24, dans lequel ledit coefficient de frotte- 
ment est tel que specific dans I'une quelconque 
des revendications 7^9. 

26. Film k plusieurs couches suivant I'une quel- 
35 conque des revendications 19 a 25, dans lequel le 

melange est tel que defini dans i'une quelconque 
des revendications 11 k 16. 

27. Film a plusieurs couches suivant la revendi- 
cation 24, la revendication 25 ou la revendication 

40 26, dans lequel la couche qui comprend ledit 
melange forme la face du film ayant le coefficient 
de frottement de surface le plus bas. 
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